Esophagerlly flstulated cows were used on forested range in northeastern Oregon to collect diet samples which were then analyzed by the microhlstological technique. Grasses, forbs, and shrubs averaged 61,16,and 23% of the diet, respectively. Composition of diets differed among years and with seasonal advance. Idaho fescue and elk sedge were the most important forage species consumed. Forbs were used heavily in the early part of the grazing season before maturation. Browse comprised as much as 47% of the diet when green grass was unavailable. Cattle were opportunistic grazers and did not limit their selection to grass species. On forested ranges cattle diets varied among grazing periods within each year as well as among years.
levels were much below those for bluebunch wheatgrass, prairie junegrass, Idaho fescue, and elk sedge. Pickford and Reid (1948) observed cattle during the grazing season and reported a preference for grasslands. Forest areas were generally utilized by mid-summer. However, Harris (1954) stated that cattle used forest areas all summer when heat and/or flies became intense, although a preference for grassland areas were shown. In these studies cattle grazed an 8500-ha range area divided into two pastures and grazed under deferred rotation.
The objectives of this study were to restrict cattle to forest ranges and determine important dietary constituents, estimate changes in diet with season progression and to observe annual differences in dietary constituents.
Experimental Site and Procedure
The study was conducted on a portion of the Starkey Range described by Holechek et al. (1981) . In 1976, two 230-ha pastures were established on a range having a common grazing history. The vegetation and terrain of the two pastures was similar. Vegetation is representative of the ponderosa pine-Idaho fescue (pinus ponderosa-Festuca idahoensis), ponderosa pine-common snowberryelk sedge (Pinus ponderosa-Symphoricurpos albusCurex geyeri), Douglas fir-ninebark (Pseudotsuga menziesiiPhysocarpus malvuceus), and Douglas fir-common snowberryelk sedge (Pseudotsuga menziesii-Symphoricarpos albus-Curex geyeri) associations originally described by Daubenmire and Daubenmire (1968) . Percent cover of important forage species on the pasture was determined and presented in Table I . Because the vegetation composition on the two pastures was identical,, cover data were pooled across pastures. Scientific and common names in Table 1 and the text follow Garrison and Skovlin (1976) .
Cattle grazing was conducted on the pastures in 1976, 1977, and 1978 under a two pasture-one herd rest rotation grazing system. This involved grazing one pasture all season long in 1976 and resting the other pasture. In 1977 grazing was initiated on the pasture rested in 1976. At mid-season cattle were moved to the other pasture. In 1978, the pasture rested in 1976 was grazed while the other pasture was rested the entire season. Grazing was initiated on June 20and concluded on October JOinall three years of study.
Diet samples were collected with four esophageally fistulated cows in all three years of study. Eighteen head of yearling heifers and four fecal collector steers were also grazed on the pastures. Data on diet quality, forage intake, and livestock performance are given in Holechek et al. (198 1) . Two collections were made every other week with thet ftstulated animals. The grazing season was divided into four 28-day periods to show trends in dietary botanical composition. These were June 20 to July 18 (late spring), July 19 to August 15 (early summer), August 16 to September 12 (late summer), and September 13 to October 10 (fall). Sixteen esophageal fistula samples were collected during each period.
Diet samples were analyzed for botanical composition by the Sparks and Malechek (1968) method. Where applicable, regres- Total shrubs 
T = Trace
sion equations (Vavra and Holechek 1980) were applied to correct for sample preparation breakdown of epidermal material. Differences in consumption of individual species among periods within each of three years of study were determined by analysis of variance using a completely randomized design (Steel and Torrie 1960 ). Duncan's new multiple range test was used to rank the consumption of each species among periods. Similarity indices (Oosting 1956 ) as applied to dietary analysis (Olsen and Hansen 1977) were used to observe variation in diets among grazing periods within each year and between years.
Results and Discussion
Idaho fescue, elk sedge, and common snowberry constituted almost half of the diet when samples were pooled across periods and years (Table 1) . The most important species found in diet samples in the three years of study was Idaho fescue, which was also the most common species based on cover on the pastures. The consumption of both Idaho fescue and snowberry was relative to availability. However, elk sedge appeared to be a preferred species based on consumption and cover.
A total of 29 graminoids were identified in diet samples but only six occurred in greater than trace amounts. Important graminoids other than Idaho fescue and elk sedge included bluebunch wheatgrass, pinegrass, western fescue, and Kentucky bluegrass. Each of these contributed 5% or more to the overall diet and were heavily utilized during given sampling periods.
Thirty-one forb species were found in cattle diets but only western yarrow, heartleaf arnica, and lupine comprised 1% or more of the overall diet. Several species were important in particular collections or for short periods of time during the early part of the grazing season. Forb consumption by cattle was limited by short periods of forb palatability and/ or limited production or distribution on the pastures.
Important shrubs found in diet samples in addition to snowberry included spiraea, ninebark, and wax currant. Five other shrubs were consumed in trace amounts.
Several researchers have reported that cattle graze primarily grass (Cook et al. 1963 , Van Dyne and Heady 1965 , Cook et al. 1967 , Beck 1975 , but in this study quantities of grass consumed depended upon period and the palatability of all forage available. Grass content of diets varied from as low as 36% in late spring 1977 to as high as 83% in late summer 1977.
During the late spring most graminoids found on the pastures were consumed; but in the latter half of the grazing season, ldaho fescue and elk sedge comprised 59% of the graminoid portion of the diet when data were pooled across years. These two species were less advanced in phenological development than other graminoids and forbs. Pickford and Reid (1948) reported elk sedge was highly preferred in the late summer and fall because it remained green and succulent after other graminoids had matured.
Forb consumption declined as the grazing season advanced in all three years of study. Most forbs were green and succulent when cattle grazing was initiated but had matured by the end of early summer. Pickford and Reid (1948) reported a downward trend in forb consumption by cattle because of advanced phenological development. A large number of unknown forbs were present in cattle diets. Because more than 200 forbs are found on the Starkey Range, identification of all forbs species in the diet would be difficult. Another problem encountered was that certain forb epidermal fragments were similar. An attempt was made to identify those species comprising more than 2% of the diet during a given period. Western yarrow and heartleaf arnica were utilized throughout the grazing season during the three years of study. Both species remained green and succulent until October in most years.
Shrub consumption was erratic among years and periods and depended on the availability of green grass and forbs. Other researchers have reported cattle increased shrub consumption when green grass was unavailable (Cook and Harris 1968 , Lesperante et al. 1970 , Rosiere et al. 1975 . Many forbs and grasses were mature when grazing was initiated in 1977 because of a very dry winter and spring. Cattle grazed certain shrubs, particularly common snowberry, probably because the leaves were still green and succulent. Heavy rainfall occurred during summer (Table I, Holechek et al. 1982) and grass regrowth became available in forest openings in fall causing a reduction in shrub consumption during the latter part of the grazing season. Late summer of 1978 was dry and little green grass was available compared to other periods. Browse comprised 47% of diets in this period. By fall, however, most of the green leaves on browse had dried and cattle switched back to grass. Pickford and Reid (1948) also reported that shrubs received use during certain periods at Starkey; but only amounted to 8% of the total forage removed per acre. Harris (1954) and Skovlin et al. (1976) did not measure shrub and forb utilization by cattle.
In 1977 cattle were moved at mid-season and diets changed after movement. Because heavy rainfall occurred after movement no conclusions can be reached concerning the effect of movement on forage selection.
When diet similarities were compared between specific grazing periods within each study year little consistency was observed (Table 3) . Diets on grasslands (Holechek et al. 1982) exhibited lower similarity values when the late spring period was compared to the others than when early and late summer and fall periods were compared. Annual variation in similarity indexes was also greater on the forest (Table 4 ) than on the grassland (Holechek et al. 1982) . The increased variability noted on the forest compared to the grassland was due to the increased diversity in plant communities 'present,' and therefore a larger variety of plant species was available for diet selection. Maturation and drying of forbs on the grassland induced cattle into grazing more grass later in the season. On the forest in the latter half of the grazing season, however, cattle responsed to weather conditions by shifting their diets away from grasses to browse when green regrowth due to summer precipitation was not available. This difference in response on the forest compared to the grassland was because considerable browse was available on the forest but relatively little browse was available on the grassland ( 
Conclusions
Idaho fescue and elk sedge were the two most important species consumed by cattle grazing forested range in northeastern Oregon. Rocky Mountain elk and mule deer also make considerable use of Idaho fescue in winter (Skovlin and Vavra 1979) and elk use bluebunch wheatgrass in spring and early summer (Korfhage 1974) . These graminoids should be regarded as key species for this range type, and management principles such as intensity of grazing should be based on their maintenance. Forbs and shrubs were also critical components of cattle diets and should be considered especially when forage allocations are being formulated for both livestock and wildlife. Pooled data indicated cattle made up 23% of their diet of shrubs, much more than is generally recognized. Korfhage (1974) indicated forbs and shrubs were important summer dietary constituents of elk. These data indicate a need for continued research on food habits and distribution of cattle, mule deer, and elk to carry out the multiple use concepts mandated on public lands and insure proper management of the forage resource.
Low diet similarity indexes recorded indicate that cattle readily shift their diets during the grazing season and also from one year to the next during the same season. On forested ranges cattle are opportunistic grazers and may consume diets that frequently vary from the more common predominantly grass diet. A knowledge of dietary shifts in response to seasonal advance and precipitation induced forage regrowth should help managers optimize use of specific range types for improved grazing management and livestock production.
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